A noncoding RNA regulates human protease-activated receptor-1 gene during embryogenesis.
Activation of the human protease-activated receptor-1 (PAR-1) by thrombin leads to myriad functions essential for maintaining vascular integrity. Upregulation of PAR-1 expression is considered important in atherosclerosis, angiogenesis and tumor metastasis. In vitro analysis of the human PAR-1 promoter function revealed a positive regulatory element between -4.2 and -3.2 kb of the transcription start site. This element was examined in transgenic mice containing either 4.1 or 2.9 kb of the 5' flanking sequence driving a LacZ reporter gene. Only the 4.1 kb PAR-1 transgene was expressed in vivo and only during embryonic development. The transgene expression was observed only in developing arteries and not in veins. Further examination of this putative regulatory sequence identified a novel noncoding RNA (ncR-uPAR:noncoding RNA upstream of the PAR-1) gene at -3.4 kb. The ncR-uPAR upregulated PAR-1-core promoter-driven luciferase activity and mRNA expression in vitro in a Pol II-dependent manner. This noncoding RNA appears to act in trans, albeit locally at the adjacent PAR-1 promoter. These data suggest that an untranslated RNA plays a role in PAR-1 gene expression during embryonic growth.